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The invention relates to powder metallurgy, in 
particular to materials for plasma spraying of 
protective and wear-resistant coatings . 

The problem of strengthening the surface of various 
5 components is of great importance, because by applying 
wear-resistant, heat-resistant and other protective 
coatings it is possible to obtain constructional 
materials with high service properties, which greatly 
increases product service life. Composite powders are 
10 most often used as the material for application on a 
surface by plasma spraying. 

A composite powder is known that comprises particles of 
aluminium, chromium, and molybdenum, coated with a 
layer of nickel. The thickness of the nickel coating is 
15 5-10 ]im. The results of investigations of plasma 
coatings obtained from said powder show that coating 
porosity at thickness of 0.2 mm reaches 10% and the 
adherence of a coating with thickness of 0.2 mm to a 
substrate of steel St3 is 25-29 MPa. 

20 The nearest technical solution is a composite powder 
for plasma spraying having the following composition: 
nickel 10-12 wt.%, remainder titanium, particle size 
45-100 pm. 

The adherence of a coating obtained in plasma spraying 
25 of Ti-Ni powder to steel is 30-35 MPa at a thickness of 
0.4 mm. The hardness of the coating is of the order of 
40 units HRC, and the microhardness of the NiaTi phase 
is of the order of 6900 MPa. A coating based on Ti-Ni 
powder is mainly used as a wear-resistant coating. 

30 The composite powder has the drawback that the coating 
obtained by plasma spraying has porosity of 2-10% and 
possesses a complex phase constitution. Titanium-nickel 
alloys, titanium dioxide (Ti02) and complex oxides 
(NiTiOs) are present in the coating. A coating from Ti- 

35 Ni powder is mainly used as a wear-resistant coating, 
in service in conditions of wear without impact loads. 
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Moreover, the coating has low thermal stability, and on 
heating above 350°C it oxidizes rapidly. 



The purpose of the invention is improvement of the 
quality of composite powders, to increase the wear 
5 resistance, microhardness and thermal stability of the 
coating. 

To achieve this purpose, a composite powder for plasma 
spraying of coatings is proposed that has the following 
proportions of components, wt . % : nickel 20-70; 
10 aluminium 5-20; remainder titanium. 

The powder, with particle size 45-120 pm, comprises 
titanium clad first with nickel by chemical nickel 
plating, and then with aluminium by thermal 
decomposition of an organo-aluminium compound. 

15 The coating obtained in plasma spraying of Ti-Ni-Al 
composite powder has adherence to a steel substrate of 
55-60 MPa at coating thickness of 0.4 mm, whereas 
coating porosity does not exceed 2-3%. Structural and 
phase analysis of the coating revealed the presence of 

20 the intermetallic phase NisTiAl. The microhardness of 
the coating is 30 000-35 000 MPa. The coating was 
tested for abrasion in a "shoe-disk" system at a 
pressure of 10 MPa and sliding speed of 8 m/s. The rate 
of wear is (10-13) • 10"^ g/mm^ h. The rate of wear of 

25 the coating after heating to 1000 °C and holding for 4 h 
is (15-16) • 10~^ g/mm^ h. The coating was tested in 
production conditions on mandrels for hot winding of 
springs in conditions with heating of the mandrels to a 
temperature of 800-850°C. Mandrel wear is 0.035 mm/h. 

30 The essential characterizing features of the composite 
powder are the percentage contents of the components 
and the order of the layers of the cladding metals. 

Powder for gas-thermal spraying of coatings based on 
nickel-clad aluminium: Al-Ni, is known. The coating 
35 obtained by spraying Al-Ni powder has an inhomogeneous 
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phase constitution and^. in addition to intermetallic 
compounds and solid solutions also contains aluminium 
oxide AI2O3,. which enters the coating from the initial 
aluminium powders. The coatings that can be obtained 
5 from Ni-Al clad powders have low microhardness , in the 
range 4000-9000 MPa. The multiphase nature of the 
coating often leads to breakdown through delaminat ion, 
which limits the service conditions and the range of 
working temperatures . 

There is a known method of applying an aluminium 
coating on a bundle of thread-like crystals to obtain 
an intermediate for the manufacture of a known 
composite material and spraying a layer of aluminium on 
the surface of a blank to improve the conditions of 
friction between the surfaces of the blank and the 
tool. However, it could not be assumed, on the basis of 
the available data, that the combination of Ti-Ni-Al 
cladding layers and their content would make it 
possible to obtain a coating with high service 
properties . 

The known combination of Ti-Ni layers according to the 
prior art provides a coating with a microhardness of 
the order of 7000 MPa,. and the combination Al-Ni gives 
9000 MPa, respectively, whereas the microhardness of 
25 the Ti-Ni-Al composite powder in this patent 
application is 35 000 MPa. 

This is connected with the high reactivity of pyrolytic 
aluminium and the order of the cladding layers. 
Carrying out aluminizing of Ti-Ni powder in an inert 

30 atmosphere precludes the presence of an AI2O3 oxide 
layer on the Ti-Ni-Al interface. Moreover, the AOS 
solution passes through the pores of the nickel coating 
and reduces the oxide films on the nickel and the 
titanium. The absence of oxide films on the metals and 

35 the high reactivity of aluminium ensure vigorous 
interaction of the metals below the melting point of 
aluminium. According to the results from DTA, 
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interaction begins at a temperature < 600 and the 
heat evolved from reaction between the aluminium with 
nickel promotes inclusion of titanium in the 
interaction, with formation of the intermetallic 
5 compound NiaTiAl in plasma spraying . 

Example 1. Chemical nickel plating of titanium powder 
is carried out by the known technology. 50 g of 
titanium powder is put in a reactor with an alkaline 
solution (pH 8-9) containing nickel sulphate 75 g 

10 NiS04f 83 g sodium citrate and 83 g ammonium chloride - 
At a temperature of 78-88 75 g of the reducing agent 
sodium hypophosphite NaH2P02 is added in portions to the 
reaction mixture, while stirring. At the end of the 
process, the plated powder is separated, washed with 

15 water and dried. 64 g of Ti-Ni powder with nickel 
content of 29 wt.% is obtained. 

Aluminizing of Ti-Ni nickel-clad titanium particles is 
carried out by decomposition of diisobutyl aluminium 
hydride (i-C4H9)2AlH (DIBAH) . 50 g of Ti-Ni particles 

20 previously degreased in a solvent mixture 
(acetone+ethanol) and dried at T=80°C is put in a pear- 
shaped flask in the atmosphere. 46 ml of 75% solution 
of DIBAH in toluene is added, the emitter of a UZDN-2T 
ultrasonic generator is placed in the flask and is 

25 switched on at a frequency of 22 kHz. The reaction 
mixture is stirred for 1 h at a temperature of 250- 
280 °C in the ultrasonic field. At the end of pyrolysis, 
which is determined from the end of evolution of gas in 
a bubbler at reactor outlet, the powder is cooled in an 

30 argon stream and is held in a vacuum of 0.3 mmHg for 
complete removal of the pyrolysis products. 56.8 g of 
titanium powder, clad with nickel and then with 
aluminium, containing 25 wt.% Ni, 12 wt.% Al, remainder 
Ti, is obtained. 

35 The powder obtained, of composition wt.%: Ni 25; Al 12; 
Ti remainder, with particle size 45-120 jam, was used as 
a composite powder for applying a coating on a steel 
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surface in the following conditions: arc voltage 40-60 
V; current 300-350 A; power 30 kW; plasma-forming gas 
Ar + 10% N2; gas consumption 2-3 m^/h; spraying distance 
100-150 mm. A coating with thickness of 0.4 mm was 
5 obtained, with the following properties: density 98%; 
microhardness 32 000 MPa; wear resistance 

12 • 10"^ g/mm^ h; thermal stability (wear after heating 
to 1000°C) 15 • 10"^ g/mm^ h. 

Powders with different percentage content of the 
10 components were obtained as in Example 1; the data are 
shown in the table. 

It can be seen from these data that the powder gives a 
coating with microhardness 5 times greater than for a 
coating made from powder according to the prior art, 
15 The coating possesses high density, high adherence to 
the substrate, a single-phase phase constitution, and 
uniform distribution of hardness through the coating 
cross-section. 
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Patent claim 

COMPOSITE POWDER FOR PLASMA SPRAYING OF COATINGS, 
containing titanium particles clad with a layer of 
nickel, with particle size of the composite powder 45- 
5 120 |im, characterized in that the titanium particles 
additionally contain a layer of aluminium located 
directly on the layer of nickel, with the following 
proportions of components in the composite powder, 
wt.%: 



10 



Aluminium 5-20 
Nickel 20-70 
Titanium: remainder 
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(54) KOMnOSMUMOHHblC^ nOPOlUOK flJli^ HJlASMEHHOrO HAnblJlEHMJI nOKPblTMPl 



(57) Pec|DepaT: 

CyinHOCTb M3o6peTeHMfl: KOMnoani^MOHHbiCi 
nopoLJJOK ATifl HanbiJieHMfl noKpbiTMM coAep>KMT 
HacTMi^bi TMTaHa, njiaKkipoBaHHbie cjioeM HHKejin 
M flononHMTenbHO nnaKupoBaHHbie cnoeM 

aJ1IOMMHM51, npM CneAyK)LAeM COOTHOLUeHI/1M 

KOMnoHGHTOB B nopoLJJKe, Mac. anioMMHMCi 5 20; 
HMKenb 20 70; TuraH ocrajibHoe. flpn 3tom 
MacTiii4bi nopoujKa HMeiOT paawiep 45 120 mkm, a 



BHeLUHMi)^ nnaKMpyioLi^kif^ cnoC^ anfOMkiHMfl 
^ony'^alOT m3 MeTaJ^J^oop^aHM'^ecK^1x 
coeAMHeHMM anioMMHMSi. rioKpbiTue, nonyneHHoe 
Ha ocHOBB nopoiuKa HMeer noKasarejiM: 
MMKpoTBepAOCTb 30000 35000 Mfla; nopwcTocTb 
2 3% MSHOCOCTOMKOCTb (10-1 3). 10"^ r/MM^H, 
M3HOCOCTOt1KOCTb HpM HarpSBB AO 1000°C 

(15-16).10-^r/MM2H 1 TaGji. 
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(54) COMPOSITION POWDER FOR PLASMA SPRAYING COATINGS 



(57) Abstract: 

FIELD: metallurgy. SUBSTANCE: 

composition powder has titanium particles 
cladded with nickel layer and additionally 
cladded with aluminium layer at the 
following ratio of components in powder, 
wt.-% aluminium 5-20; nickel 20-70, and 
titanium the rest. Powder particles size is 
45-120 mem. External cladding aluminium 



layer is prepared from organometallic 
aluminium compounds. Coating obtained on the 
basis of powder has the following indices: 
microhardness is 30000-35000 MPa; porosity 
is 2-3% wear resistance is 
(10-13) -10"^ g/mm^h; wear resistance at 
heating to 1000 C is (15-1 6). 10"^ g/mm^h. 
EFFECT: enhanced quality of composition 
powder. 1 tbi 
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MsoGpereHne othocmtca k nopoiuKOBoii 
MeTannyprMM, b HacTHOCTM k MarepManaM An^i 
nna3MeHHoro HanbineHMfi aau^MTHbix m 

M3HOCOCTOMKMX nOKpblTMM. 

□poGneMa ynpoHHeHUfl noBepxHOCTM 
paannMHbix AeraneM HMeer eojibiiioe SHaHeHne, 
nocKoribKy HaHecsHkie naHococToC^KMX, 
>Kaponpo"-iHbix M flpymx aaiL^HTHbix noKpbiTuR 
nosBOJineT nojiynaTb KOHCipyKL^noHHbie 
MarepManbi c bncokmivim 3KcnjiyaTaL\MOHHbiMki 

CBOMCTBaMU, HTO peSKO yBBJlMHHBaeT CPOK 

cny>K6bi i/i3AejikiP^. Haii6ojiee nacTO b KaneciBe 
Hanbin^ieMoro Ha noBepxHOCTb Maiepnana 
nnasMeHHbiM MeroflOM McnonbsyioT 

KOMnOSML^MOHHbie nopoLUKki. 

MsBecTeH KOMnoani^noHHbiM nopoiuoK, 
KOTopbiC^ BKnwMaeT b ce6fl MacTkii4bi antoMUHun, 
xpoMa, MOJinGAeHa, noKpbiTbie cnoeM HHKenn. 
TojiL4MHa HMKejiesoro noKpbiTun cocTaBnaeT 
5-10 MKM. PesynbTaTbi nccneAOBaHUM 
nnasMeHHbix noKpbiruM, nojiyneHMbix m3 
yKaaaHHoro nopoLUKa, noKasbiBatoi, hto 

nopHCTOCTb nOKpblTHfl TOnLl^MHOC^ 0,2 MM 

AOCTMraer 10% a npoHHOCTb CL^enneHMJi 

nOKpblTMfl TOJILUMHOR 0,2 MM C OCHOBOR M3 CTanH 

Ct3 cocraBnjieT 25-29 Mfla. 

HaM6onee 6jim3kmm rexHUHecKHM peujeHneM 
flBnaeTCfl KOMnoani^MOHHbiM nopoLUOK ATifl 
nna3MeHHoro HanbiJieHna, KOTopbiM OTBenaeT 
cneAyK)ineMy cociaBy: HHKenb 10-12 Mac. 
ocTajibHoe TMTaH, pasMep HacTHL4 45-100 mkm. 

□poHHOCTb CLj,enneHHfl noKpbiTi/i5q, 
nojiyneHHoro npn nnaaivieHHOM HanbineHUM 
nopoLUKa Ti-Ni, co cranbHD cocTaBn?ieT 30-35 
Mfla npn TonLU,HHe 0,4 mm. TsepAOCTb noKpbiTM?i 
nopjiAKa 40 ga- HRC, a Mi^KpoTsepAOCTb ct^aabi 
NisTi nopnAKB 6900 Mfla. floKpbiTue Ha ocHOBe 
nopoLUKa Ti-Ni ncnonbsyeTCfl, b ochobhom, b 
KanecTBe usHococTOMKoro noKpbiTMfl. 

HeAOCTaTKOM KOMno3ni4MOHHoro nopoiUKa 
ABnaeTCfl TO, HTO noKpbiTue, nofiyneHHoe npn 
nna3MeHHOM HanbineHMH, oSriaAaeT 

nopucTOCTbJO 2-10% m nivieeT cjio>KHbm 
cjDasoBbiPi cociaB. B noKpbiTnn npHcyiciByiOT 
cnnasbi TmaH-HUKerib, oKMCb TUTana (Ti02) m 
cno>KHbie OKMcnbi (NiTiOs). noKpbiTue na 
nopoLJJKa Ti-Ni ncnojibayercfl, b ochobhom, b 
KanecTBe naHocxacTOMKoro noKpbiTHfl, 
pa6oTatoiMero b ycjioBMflx M3Hoca 6e3 yAapHbix 
HarpyaoK. KpoMe loro, noKpyine o6jiaflaeT 
HM3KOM TennocToi^iKOCTbio M npn Harpese BbiLue 
350*^0 npoMcxoflm era MHTeHCMBHoe 

OKMCJieHMe. 

I4ejib M3o6peTeHHjq noBbiLueHne KanecTBa 
KOMno3Mij,noHHbix nopoLUKOB, oGecneHMBaiOLi^ee 

nOBblLLieHUe M3H0C0CT0MK0CTM, MMKpOTBepAOCTM 

M TennOCTOWKOCTM nOKpblTMfl. 

fljifl AOCTH>KeHHfl yKa3aHHOM i^eiin 
npeAnoxeH KOMno3ni4i/ioHHbiM nopoLUOK Ann 
nnasMeHHoro HanbineHM5R noKpbiTi/iM, MMeKDinnM 
cneAyfOLnee cooTHOLueHne KOMnoHeHTOB, Mac. 
HMKejib 20-70; amoMMHMC^ 5-20; imaH 
ocTanbHoe. 

nopoLuoK c pa3MepoM HacTMU, 45-120 mkm 
npeACTasjiyieT co6om TMTaH, nnaKupoBaHHbm 
CHanana HHKeneM mgtoaom xuMWHecKoro 

HMKeJlMpOBaHM5q, a aaTGM ailfOMMHMeM MeTOAOM 

TepMkiHecKoro pa3no>KeHHfl 
anfOMOopraHMHecKoro coeAMHehu?!. 

□oKpbiTue, nonynaeivioe npn nnasMBHHOM 
HanbineHMki KOMno3HL4i/ioHHoro nopoiiiKa Ti-Ni-AI, 
MMeeT npoHHOCTb ci^enneHUJR c ocHOBoi^ na 
CTajiM 55-60 IViria npn ToriLHUHe noKpbiTM^i 0,4 
MM, a nopucTocTb noKpbiTHiR He npesbiLuaeT 
2-3% CTpyKTypHbii^ m cfiaaoBbm anariMa 
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noKpbiTMfl BbmBMJi HajiMHMe MHTepMeTannnAHOM 
cfiaabi NisTiAI. MuKpoTBepflocTb noKpbiTMJR 
cocTaBJiflei 30000-35000 IVHTa. McnbiraHne 
noKpbiTHfl Ha MCTMpaHne npoBefleno no CMCTeMe 
"KOJioflKa-AMCK" npn AaBneHMM 10 IVUTa m 

CKOpOCTM CKOnb>KeHHfl 8 M/C. klHTeHCHBHOOTb 

M3H0ca paBHa (10-13) -10"^ t/mm^ h. 
MHieHCMBHOCTb M3Hoca noKpbiTMfl nocfie 

Harpesa ao IOOO^C m BbiAep>KKe b TeneHne 4 h 
cocTaBJifieT (15-16) '10"^ t/mm^ h. HpoBeAeHO 
McnbiTanne noKpbiTn^i b nponaBOACTBeHHbix 
ycnoBUflx na onpaBKax An?i ropaneM naBUBKH 
npy>KMH B ycnoBMjqx narpeBa onpaBOK ao 
leMnepaiypbi 800-850 °C. Ushoc onpaBOK 
cocraBJiyieT 0,035 mm h. 

CyiAeCTBeHHblMM OTnMHUTenbHblMH 

npM3HaKaMM KOMnosi/mnoHHoro nopoiJJKa 
flBJiyitoTCfl npoi^eHTHoe coAep>KaHne 
KOMnoHeHTOB M nop^AOK pacnojioKeHMfl cnoeB 
njiaKupyKJLL^MX MeTannoB. 

MaBecreH nopoujoK aha raaorepMUHecKoro 
HanbiJieHMfl noKpbiTuPi na ocHOBe axifOMUHMn, 
njiaKupoBaHHoro HHKeneM: Al-Ni. iToKpbiTue, 
nonynaeMoe npn HanbinsHMM nopoiuKa Al-Ni, 
MMeeT HeoAHopoAHyio cfiaaoByK) CTpyicrypy m 
HapsiAy c MHTepMeiannMAHbiMM coeAMHeHkifiMi/i 

M TBepAbIMM paCTBOpaMM COflep>KMT TaiOKe OKCMA 

antoMMHUfl AI2O3, nonaAatou^MM b noKpbiTue na 

MCXOAHblX nOpOlUKOB aJllOMMHMyi. riOKpblTHfl, 

nonyHaeMbie m3 nnaKupoBaHHbix nopoLUKOB 

Ni-AI, HMetOT HM3KyK5 MMKpOTBepAOCTb, 

rie>KaLi^yK) b Ananaaone 4000-9000 MHa. 
IVlHoroct)aaHOCTb noKpbiTUJi ^acTO npuBOA^T k 
paapyujeHMHD M3-3a ero paccnoeHn^i, hto 
orpaHUMMBaeT ycjioBna v\ Anana30H pa6oHMX 
TeMnepaTyp. 

HaBSCTeH cnocoS HaHeceHM^i anfOMUHMeBoro 
noKpbiTHfl Ha nynoK HUTeBHAHbix KpucTannoB 
An5=i nojiyHSHUfl nonycjDaGpuKaTa Ana 
naroTOBneHMii naBecTHoro KOMnoam^noHHoro 
MaTepnana m Hanbinenne na noBepxHOCTb 
aaroTOBKH cjion ajiHDMMHua Ana yriyHLueHUfl 
ycnoBMM TpeHMfi Me>KAy noeepxHOCTfiMM 

3arOTOBKM M MHCTpyMGHTa. OAHaKO, Ha 

ocHOBaHMM HMeraiAMXc?! AaHHbix Henb3fi 6bino 
npeAnono>KMTb, hto coHeTaHMe nnaKupyfoinnx 
cnoBB Ti-Ni-AI 1/1 mx coAep>KaHMe noaBonuT 

nOJiyHMTb nOKpblTHe C BblCOKMMH 

3KCnnyaTaiJ,MOHHblMM CBOMCTBaMM. 

[/l3BecTHoe coHeTanne cnoeB Ti-Ni no 
npoTOTuny o6ecneHMBaeT noKpbiTi/ie c 
MHKpoTBepAOCTbK3 HopfiAKa 7000 Mfla, a 
coHeTanne Al-Ni 9000 Mlla, cooTBeTCTseHHO, e 

TO epeMfl KaK 3aflBriiReMblPi KOMn03ML4MOHHblM 

nopoLUOK Ti-Ni-AI MMeeT MMKpoTBepAOCTb 35000 
MHa. 

3tO CBflSaHO C BblCOKOM peaKLJ,MOHHOM 
CnOCO^HOCTbKJ nMpOJIMTMHeCKOrO aJIHDMMHMfl M 

nopfiAKOM pacnojio>KeHMi^ nnaKMpyK)iJLJ,nx cjioeB. 
ripoBeAeHne ajiHDMMHupoBaHM^i nopoujKa TiNi b 
MHepTHOM aTMOcc(Depe MCKHfonaeT HariMHMe 
OKMCHoro cnofl A! 2O3 na rpaHMi^e paaAena 
TiNi-AI. KpoMe loro, pacTBop AOC npoHMKaer 
CKB03b nopbi HMKenesoro noKpbiiMfl m 
BoccTaHaBJiMBaeT OKCMAHbie nneHKM na HMKene 
M TMTane. OTcyTCTBMe OKMCHbix nnenoK na 
MeTajiJiax m BbicoKasi peaKi^noHHayi cnoco6HOCTb 
antoMMHMfl o6ecneHMBaeT GHeprMHHoe 
BaaMMOAeMCTBue MeranjioB ao leMnepaiypbi 
nnaBJieHMfl anfOMMHMfl. flo AaHHbiM flTA 
BaaMMOAei^cTBMe HaMMHaeTca npM 
TeMnepaType < 600°C, npM 3T0M 
BbiAejifiHDLi^eec^i lenno peaKi^MM aiifOMkiHMFi c 
HMKeneM cnoco6cTByeT BKnioHeHMK) TMrana bo 
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B3ai/iMOAekicTBMe c o6pa30BaHMeM npM 
nna3ivieHHOM HanbineHi/in HHTepMeTanjiMfla 
Ni gTiAI. 

n p M M e p 1 . XMMMHecKoe HMKejinpoBaHne 
nopoLiiKa THTBHa npoBOflflT no nsBecTHoC^ 
MeioflMKe. 50 r nopoLUKa TmaHa noMeii^aNDT b 
peaKTop c Li^enoHHbiM pacTBopoM (pH 8-9), 
coflep>KaLi^MM HMKe/ifl cynbcfiaT 75 r NiS04, 83 r 
HarpMFi nuMOHHOKMcnoro n 83 r xnopucToro 
aMMOHi/i?i. ripM TeMneparype 78-88 °C b 
peaKi^MOHHyfo CMecb npn nepeMeninBaHi/in 
nopi^M^iMM Ao6aBn5iHDT 75 r BOCCTaHOBMTen?i 
rMnoc|Docc|DMT Harpufi NaH2P02. Ho OKOHHaHMH 
npoiJ,ecca nnaKupoeaHMbiki nopoLUOK OTAenafOT, 
npoMbiBawDT BOAOM M cyiuaT. rionyMafOT 64 r 
nopoLUKa Ti-Ni c coAep>KaHMeM HHKenfl 29 Mac. 

AnfOMUHnpoBaHi/ie HacTMi^ nraKMpoeaHHoro 
HMKeneM TuraHa Ti-Ni npoeoA^iT pa3rio>KeHMeM 
AHM3o6yTHJianK)MMHHMrnApnASi (i-C4H9)2AIH 
(flMBAF). B rpyiueBMAHyK) KOJi6y e aTMOccjDepe 
noMeiAafOT 50 r npeABapureribHO 
o6e3>KMpeHHbix B cMecM pacTBopmeneC^ 
(aneTOH+cnkipr) m BbicyLueHHbix npM T=80°C 
HacTMi4 Ti-Ni. ripunnBaiOT 46 mji 75% -Horo 
pacTBopa py\BAr b Tonyone, b KonSy 
noMeinaKDT nanyHaTenb ynbTpaasyKOBoro 
reHeparopa y3flH-2T n BicnKDMaioT Ha "-lacTory 
22 KrL4. PeaKL4MOHHyio CMecb npn 
nepeMeujMBaHMM b YS-none BbiAepxMsaioT 1 >^ 
npn TeMneparype 250-280 '^C. Do OKOHHaHMM 
nMponnsa, Koiopoe cjDUKCMpyfOT no oKOHMaHHi/i 
BbiAeneHMjR rasa b 6ap6oTepe Ha BbixoAe i/ia 
peaKTopa, nopoujOK oxna>KAaK:T b TOKe aprona n 
BbiAep>KMBaioT B BaKyyMe 0,3 mm pr cr. ati^i 
nojiHoro yAajiBHUfi npoAyKioB nupojii/iaa. 
rionyMafOT 56,8 r nopoiuKa THTana, 
nnaKupoBaHHoro HMKensM m saisM arifOMMHueM, 
c coAep>KaHMeM, Mac. Ni 25; A! 12; Ti ocranbHoe. 

riojiyHeHHbm nopoLUOK cociaBa, Mac. Ni 25; 
Al 12; Ti ocranbHoe, c pasMepoM Hacrm^ 
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45-120 MKM, McnojibaoBajiM b KanecTBe 
KOMno3Mi4MOHHoro nopoLUKa Ann HaheceHun 
noKpbiTHfl Ha cranbHyK) noaepxHOCTb npn 
cneAyioii^MX pe>KMMax: Hanp5i>KeHMe flyri/i 40-60 
B; cuna TOKa 300-350 A; MOLAHOCTb 30 kBt; 
nnaaMooepaaywDLL^HM raa Ar + 10% N2; pacxoA 
raaa 2-3 m'^/h; AUCiaHUHfl HanbuieHUfl 100-150 
MM. BbiJio nonyneHO noKpbiTue tojilahhom 0,4 

MM CO CJieAyKDLAMMM CBOC^CTBaWH: nnOTHOCTb 

98% MMKpoTBepAOCTb 32000 IVlDa; 
M3HococToi^KOCTb 12" 10"^ t/mm^ h; 
TennocToi?iKOGTb (MaHoc nocrie narpeBa ao 
1000 '"C) 15 -10-^ r/MM^H. 

AHajiornHHO npuMepy 1 ©binn nonyHeHbi 
nopOLUKM G MHbIM npoi4eHTHbiM coAep>KaHMeM 
KOMHOHeHTOB, AQHHbie CBGAeHbi B Ta6ni/my. 

Ha ocHOBaHMH nposeAeHHbix ASiHHbix bhaho, 
4TO nopoLUOK no3Bon?ieT nojiyMHTb noKpbiTue c 
MUKpoTBepAOCTbto B 5 pa3 6ojibLJjeki, Mew y 
noKpbiTMfl, i/iaroTOBJieHHoro na nopoLUKa no 
npoTOTMny. lloKpbiTue o6naAaeT BbicoKOM 
nnoTHOCTbfo, BbicoKoi^ npoHHOCTbK) CL\enneHMfl c 

OCHOBOl^, OflHOCjDaSHbIM (faaOBblM COCTaBOM, 

paBHOMspHbiM pacnpeAeneHMSM tbspaoctm no 
ceneHMK) noKpbiTHJi. 

<t>opMyna ii3o6peTeHMfl: 

KOMn03ML4MOHHblM nOPOlUOK flJ15^ 
nJIASMEHHOrO HAnbmEHM5^ nOKPblTHI?!. 
coAep>KaiJ4Mi;^ >^acTM^bl TUTana, njiaKMpoBannbie 
cnoeM HMKenn, c pasMepoM HacTMi^ 
KOMnosMi^MOHHoro nopoLUKa 45 120 mkm, 
OTnuHafOLAMi^ica reM, hto HacTMUbi TUTana 
AonojiHMTenbHO coAep>KaT gjiom anfoivinHH5R, 
paGnono>KeHHbM HenocpeACTseHHO na cjioe 
HHKeji5R, npn cneAyioLAeM cooTHOLueHMH 

KOMHOHeHTOB B KOMnoaMI^HOHHOM HOpOlUKe, MaC. 
AnfOMMHMM 5 20 

HnKenb 20 70 
TuraH OcTanbHoe 
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